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Introduction: Spin polarized x-ray absorption spectroscopy (SPXAS) was first performed by Hamalainen et al

' on MnO and MnF,. Although the signal to noise was poor, the approach opened the way for 3d elements spin

polarized x-ray absorption spectroscopy. Groot et al > measured and calculated the MnP SPXAS, producing a

detailed interpretation of the emission spectra. We have applied this approach to CMR materials to ascertain the

doping and temperature dependence of the spin density of states. The results can be compared with spin
dependent density of state calculations including bandstructure calculations.

Methods and Materials: Samples of La4_,Ca,MnO4 series were synthesized and characterized as described in

Ref. [3]. Samples were prepared by finely grinding the materials and packing them onto adhesive tape. The Mn
SPXAS measurements were performed at X21A. Five spherically bent Si (220) analyzer crystals were used in a
Rowland circle * to resolve emitted photons energy. The resolution of this analyzer was 0.7eV. A solid state
Biclone fluorescence detector was used to measure the fluorescence radiation. The method of SPXAS
measurement is based on energy resolving the Kg emission spectrum which can separate different Mn 1s spin
states due to their different emission energies. Temperature dependent measurements were performed for x=0,
0.3, 0.5, 0.7 and 1.0. These were compared with room temperature measurements on standard Mn oxides and
Man.

Results:

These spectra give direct information on the Mn partial
density of states. We found that for the whole x range a
large spin-up spin down splitting exists. The largest
splittings 1.2eV is found x= 0.3. These 4p spin splittings in
the main edge are theoretically related to the exchange
splitting dependence and Jahn-Teller distortions.
Comparisons with standard Mn oxides of known spin and
valence are made. We have also studied the temperature
dependence of the spin polarized near edge spectra for
x=0, 0.3, 0.5, 0.7 and 1.0. Large difference in temperature
dependence at the pre-edge were found, which are relative
to 4p and neighbor 3d hybridization and local distortion.
The direct average of the polarized spectra yield curves of
similar shape to standard transmission XANES spectra
except that spin polarized measurements have higher
resolutions (particularly in the near edge region). Work is in
progress to model the spectra and extract the spin-
polarized density of states.
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